Analysis of isoform specific ERK signaling on the effects of interleukin-1β on COX-2 expression and PGE2 production in human chondrocytes.
The MAPK/ERK pathway is involved in IL-1β-induced cyclooxygenase (COX-2) expression and prostaglandin E2 (PGE2) production; two factors that play important roles in OA pathogenesis. In the present study, we find that IL-1β induced COX-2 expression and PGE2 production in human chondrocytes via a process that required the activation of the MAPK/ERK pathway. To evaluate the respective roles and relationship of ERK1 and ERK2 on IL-1β induced COX-2 expression and PGE2 production, small interfering RNA was used to knockdown ERK1, ERK2 or both in human chondrocytes. COX-2 expression and PGE2 production were significantly suppressed to a similar degree by the silencing of ERK1 or ERK2 alone. Moreover, the combined knockdown displayed a synergistic effect. Simultaneously, Western blotting indicated that the knockdown of ERK1 or ERK2 down regulated phospho-ERK1 and ERK1 or phospho-ERK2 and ERK2 levels, respectively. No significant compensatory mechanism through the upregulation of the other phospho-ERK and ERK isoform was observed. The combined silencing suppressed both phospho-ERK1/2 and ERK1/2. In conclusion, each ERK isoform similarly influenced IL-1β-mediated COX-2 expression and PGE2 production in human chondrocytes, and ERK1 and ERK2 displayed synergistic effects. Although, inhibition of both ERK1 and ERK2 would be a more effective, each ERK isoform may sufficiently regulate these effects in human chondrocytes. ERK1 or ERK2 may be potential therapeutic target for the inflammatory process of OA.